In Traveling Wave Tube Amplifier (TWT) based transmitters the velocity modulation process inside the TWT gives rise to unwanted phase variations in the RF termed as phase modulation .These phase variations can be detected in the the return echo of the pulsed doppler radar leading to a risk of false targets being detected. This paper presents the relation between the R F phase variations and the ripple component of the high voltage biasing supply of the TWT . It then presents a method of predicting the phase noise after studying and modeling the parameters responsible for it by simulating the phase noise on the personal computer. This simulated phase noise is then compared with the performance of the actual working system.
Introduction
In a TWTA there is a transfer of kinetic energy fiom the electron beam to the RF wave traveling from the RF input port to the RF output port of the tube . As a consequence of this energy transfer by the electron beam we get RF amplification in the tube. But there are velocity variations in the electron beam due to the voltage variations or the ripple on the TWT biasing supplies . This leads to a synchronism loss in the transfer of kinetic energy to the RF field giving rise to phase noise which can be detected in the return echo of the pulsed doppler radar. Thus it is very important to be able to predict this additive phase noise in TWT based transmitter systems .
Basic representation of Phase Noise
Consider the RF waveform VI (t)
In the time domain when there is a phase shift 4 (t) in the RF waveform then it can be observed as a phase jitter on the oscilloscope.In the frequency domain we can observe the same phenomenon as phase noise. Thus v,(t>=v,,Cos(w, t 
supply. By the analogy of using a mixer as a detector for phase noise measurement in conventional phase noise measurement systems we could multiply the RF signal with the phase shifted RF signal and eliminate the very high frequency components. 
Modeling of the ripple
The cathode supply schematic is as shown in figure  1 .The DC cathode voltage will have two frequency components .The first from the prime power source which is a three phase 400Hz supply and is fill wave rectified to give a ripple frequency at 2400Hz.And the second is converter frequency of 125Khz which is full wave rectified to give a ripple frequency of 250%.
For the present we could consider the capacitive and inductive elements to be only attenuator elements. Consider a simplistic sine wave model for both the ripple components.Then Er(t) is represented as Er(t) = A(sin o l t + sin w2 t ) with the two ripple frequencies of 2400Hi and 250 Khz. Then
Implementation of the model
Implementation of the FFT simulation is done using a very user friendly sofiware package called "DSP used for digital signal processing applications.It contains blocks which perform various aiithmetic , trigonometric as well as FFT functions. The equation (7) is fed into the package with appropriate scaling of frequencies .
The figure 2 shows the algorithm of equation (7) with peak to peak ripple of 5V and figure 3 &4 gives the FFT which represents the phase noise .
The results of the actual systeni are given in figure 5 . Figure 5 gives the phase noise of a working TWT based transmitter.
Comparison of the results
The phase noise is represented as the ratio of the single side band power Pssb to the carrier power Pc .
For the simulated waveforms P A = -58.67 dbc for a ripple of 240OHz
Pc (see fig.3 ) pssb = -57 dbc for a ripple of 2:jOKhz Pc (see fig.4 ) The phase noise for a working TWT based transmitter with a peak ripple of 5V is measured as, pssb = -60dbch-k (see fig.5 )
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Conclusion
The results of the simulated phase noise show that we can predict the phase noise correctly within a tolerance of 2 to 3 dbc using this sin-plistic model. We can conclude that modeling of the exact ripple waveform is essential for better prediction . 
